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ning, the cost of generator outages, prevention of in-service failure, and the increasing percentage of older units in service.
Software problems during system installation and checkout and numerous false diagnoses attending a later upgrade incurred extensive debugging that involved both vendor and user. Still, the system has served the utility well. Problems have been diagnosed in time for corrective action, greatly minimizing damage to turbines. In one instance, the expert system embedded in the diagnostic system recommended that a generator in which it had detected a fault be kept in service until the scheduled outage. This correct diagnosis avoided both an unscheduled outage for repair and a probable forced outage later had the problem gone undetected during the scheduled outage.
ERM in the U.S. Semiconductor Industry
The cost of a typical state-of-the-art manufacturing facility for semiconductor memory chips has risen eightfold since 1980, from $25 million to $200 million. Over the next several product generations, the cost of such facilities is expected to reach between $500 million and $750 million (Figure 3-2). U.S. semiconductor industry capital investment of about $3.5 billion in 1988 strained the resources of even the largest companies.2 Such investments warrant serious attention to ERM in this industry.
Since 1987, Intel Corporation has used ERM techniques to increase uptime and speed throughput for both the currently installed and the next generation of equipment. The company developed a two-part strategy that focused on reducing the operations and support costs of installed equipment while simultaneously influencing the design of a new generation of equipment using life cycle cost data from the factory floor. Partnerships with key equipment suppliers were critical to the success of both parts of the program. U.S. semiconductor manufacturers traditionally have not communicated with their original equipment suppliers, nor have they taken advantage of engineering and managing upgrades, modifications, maintenance, and spare parts issued internally. Japanese suppliers, in contrast, benefit from close customer technology exchange programs with leading Japanese semiconductor manufacturers. Intel and several of its key equipment suppliers have begun to turn the domestic situation around. Their technology exchange programs today include concurrent engineering of next-generation equipment for new product and process requirements and replacement of Intel factory equipment engineering and maintenance staff with supplier personnel.